To evaluate the effect of nurse case management on the treatment of older women with breast cancer. DESIGN: Randomized prospective trial. SETTING: Sixty surgeons practicing at 13 community and two public hospitals in southeast Texas. PARTICIPANTS: Three hundred thirty-five women (166 control and 169 intervention) aged 65 and older newly diagnosed with breast cancer. INTERVENTION: Women seeing surgeons randomized to the intervention group received the services of a nurse case manager for 12 months after the diagnosis of breast cancer. MEASUREMENTS: The primary outcome was the type and use of cancer-specific therapies received in the first 6 months after diagnosis. Secondary outcomes were patient satisfaction and arm function on the affected side 2 months after diagnosis. RESULTS: More women in the intervention group received breast-conserving surgery (28.6% vs 18.7%; P 5 .031) and radiation therapy (36.0% vs 19.0%; P 5.003). Of women undergoing breast-conserving surgery, greater percentages in the case management group received adjuvant radiation (78.3% vs 44.8%; P 5.001) and axillary dissection (71.4% vs 44.8%; P 5.057). Women in the case management group were also more likely to receive more breast reconstruction surgery (9.3% vs 2.6%, P 5.054), and women in the case management group with advanced cancer were more likely to receive chemotherapy (72.7% vs 30.0%, P 5.057). Two months after surgery, higher percentages of women in the case manager group had normal arm function (93% vs 84%; P 5.037) and were more likely to state that they had a real choice in their treatment (82.2% vs 69.9%, P 5.020). Women with indicators of poor social support were more likely to benefit from nurse case management. CONCLUSION: Nurse case management results in more appropriate management of older women with breast cancer.
S
everal studies have shown that older men and women with cancer are at higher risk for inadequate treatment and poor outcomes than younger cancer patients. [1] [2] [3] [4] [5] Features within the older population associated with risk for inadequate cancer care include cognition, access to transportation, social support, place of residence, ethnicity, having a primary care physician, education, income, and physical activity. 3, [6] [7] [8] [9] [10] [11] [12] Breast cancer in older women poses special challenges. The treatment of breast cancer has evolved from a onetime surgical procedure, modified radical mastectomy, to a series of treatments extending over many weeks and involving several disciplines. For example, a 1990 National Cancer Institute consensus conference recommended breastconserving surgery (lumpectomy) plus axillary dissection followed by 6 weeks of breast irradiation as preferable for the majority of patients with early-stage breast cancer. 13 Although such a complex approach might easily be performed in the context of a comprehensive cancer center, it is important to understand that general surgeons treat many older women with breast cancer in community hospitals without radiation facilities or specific cancer programs. 12, 14 It is perhaps not surprising, then, that several investigators have documented large gaps between ''best practice'' and the actual treatment received by older women in the community. [1] [2] [3] 6, 11, 12, [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] There have been concerns that breast conserving surgery has been underused. 6, 11, 18, 22, 25 In addition, older women who choose breast-conserving surgery are at increased risk for receiving this operation without adjuvant irradiation 1, 3, 6, 14, 15, 17, 18, 20, 22, 24 or axillary dissection.
Community-living older women with breast cancer are also less likely to receive referrals to an oncologist, 15 chemotherapy, 15, 22 and tamoxifen. 1 In summary, many older women with breast cancer are receiving treatments that are not generally considered to be appropriate care. The reasons for this may be related more to matters of access to healthcare resources than to medical management decisions per se. 6, 26 In particular, it has been shown that women with advanced age, 2, 11, 14, 15, 18 minority ethnicity, 7, 8, 11 low income, 9,11 cognitive impairment, 3 or at risk for poor social support 3, 9, 11 are most likely to receive inadequate care after a breast cancer diagnosis. Thus, attempts to improve the care given to older women with breast cancer must address the matters of access to and coordination of resources. One method of improving access and coordination of care is through nurse case management services for high-risk populations.
Case management evolved from efforts to decrease fragmentation of services for patients whose care is complicated by patient-related factors, such as advanced age, cognitive impairment, chronic debilitating conditions, or low income, and by treatment-related factors that involve complex therapies from multiple providers. [27] [28] [29] Descriptions of nurse case management programs in oncology have been reported in the literature, but no actual trials of efficacy have been conducted. 30 The purpose of this investigation is to assess, in a prospective, randomized, controlled trial, the efficacy of nurse case management in improving the medical care given to community-living older women diagnosed with breast cancer.
METHODS

Surgeons
This study was implemented at 13 community and two public hospitals in southeastern Texas. The hospitals were located in several small to medium-sized communities (Angleton, Bayshore, Beaumont, Brazosport, Galveston, Port Arthur, Texas City) and four hospitals in Houston. The two public hospitals had postgraduate training programs in general surgery, whereas the 13 community hospitals had no training programs or small programs in family medicine. Through a combination of letters, telephone calls, and individual meetings, the principal investigator approached all 70 surgeons at the 15 hospitals who had performed two or more breast cancer operations in 1992. Sixty surgeons (86%) agreed to participate. The six participating surgeons at the two public hospitals were full-time faculty at affiliated medical schools, whereas the 54 participating surgeons at the 13 community hospitals were in full-time private practice. The mean age 7 standard deviation of the participating surgeons was 54.277.2; 85% were male. Most surgeons (58.4%) had performed fewer than two breast cancer operations per month in the prior year. The institutional review board of the University of Texas Medical Branch approved the study.
The surgeons were stratified by total number of new breast cancer patients seen in the previous year (r5, 6-24, 25-39, and Z40 patients) and then randomized into intervention and control groups. Randomization was done at the level of the surgeon to reduce the chance of contamination of the control group from the case management intervention. Size of breast cancer practice was chosen as a stratification variable because of previous findings that breast cancer patient volume was a determinant of the extent of evaluation and appropriateness of treatment.
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Within each stratum, randomization was preformed in blocks of four to ensure balance in the number of surgeons assigned to each group. 31 Surgeons in solo practice (n 5 39) were randomized as individuals, whereas surgeons in group practice (21 surgeons in six groups) were randomized by group. The six surgeons at the two public hospitals were treated as two groups and stratified separately so that one public hospital was in the intervention group and one in the control group.
Cases
The office staffs of the participating surgeons were asked to notify the study coordinator when any potential cases were identified. Regular reminder calls from the study coordinator to the offices of the participating surgeons reinforced this. All women aged 65 and older with newly diagnosed breast cancer (identified within 2 months of diagnosis) were eligible for entry in the study. During the study period, from November 1, 1993, to October 31, 1996, 355 potential subjects were identified. Twenty of these were ineligible because they were identified more than 2 months after diagnosis.
Nurse Case Management Intervention
As soon as a potential case was identified in the intervention group (n 5 169), her surgeon was contacted for oral permission to initiate case management. The surgeon refused in three patients who had indicated to the surgeon that she did not wish to participate in the study. The case manager then contacted participants by telephone or by meeting the patient during a regular physician visit and then scheduled a home visit, usually within 24 hours of the initial contact, to conduct an initial assessment, problem identification, and goal setting. Eleven patients refused case management.
Over the period of intervention, the nurse case manager interacted with the client though a combination of home visits, telephone conversations, being present with the client at physician appointments, visits to the client if she was hospitalized, and contacts made at other community locations. The nurse engaged in various roles, including educator, counselor, advocate, and coordinator of care for the patient, as necessary. The model for the case management intervention was based on previous literature 27, 32 and consists of four stages of activities: assessment, planning, implementation, and evaluation. The case managers did not advocate for a specific treatment (e.g., breast-conserving surgery vs mastectomy), and they were unaware of the specific outcomes to be measured in the trial. Rather, the goal was to ensure that the patient was fully informed of her options and that the surgeon and other providers were aware of all matters relevant to ensuring a successful outcome. Examples of activities are given in the Results section.
The three case managers in this study were baccalaureate-degree registered nurses with previous experience with case management in other settings. Each received 40 hours of training from advance practice nurses in oncology and geriatrics on treatment and complications of breast cancer, availability of community resources, assessment of older patients, and methods of communicating with treating physicians. They were educated in the evaluation and treatment guidelines promulgated by The National Cancer Institute 13 and were given patient-education brochures produced by the American Cancer Society and the National Cancer Institute.
The case management services were provided for 12 months from first contact with the client. Patient need determined the frequency of contact, although minimum contact during the intervention period included at least one in-person assessment and monthly telephone calls. A checklist outlining the steps in the case management process and the specific activities under each step served as a prompt (available by request). The case manager also employed a number of standard assessment instruments, including activity of daily living scale, 33 instrumental activity of daily living scale, 34 Mini-Mental State Examination, 35 Geriatric Depression Scale, short form, 36 Comprehensive Functional Assessment, 37 and a Home Safety Checklist. 38 These assessments were usually completed during the first two encounters with the patient. This information was used by the nurse case manager to assess patient needs and was not used or analyzed by the investigators.
Outcomes
Bilingual interviewers, who were blinded to the purpose or structure of the study, interviewed control and intervention subjects at 2 and 12 months after diagnosis at home. The 2-and 12-month questionnaires were pilot-tested on 20 older women with breast cancer to assess the clarity of the questions, the procedures for recording responses, and the overall flow of the questionnaire. The first interview obtained information on demographics, cognitive function, range of motion of both arms, and information on income and medical insurance. Arm range of motion was assessed by having the subject raise her arm anteriorly with elbow straight to 1801 extension (straight above her head). Arm motion was categorized as none, less than 901, 901, 1201, and 1801. Women with 1201 and 1801 extensions were considered normal or near normal for purposes of analysis. In addition, there was a series of detailed questions on the logistics of the diagnosis and treatment process Fwhat physicians had been seen, what information was given, what recommendations were made, what other sources of information and support were used in the decisionmaking process, and satisfaction with the decision-making process. Satisfaction was assessed with five yes/no questions: ''Thinking about the time you were making your treatment decision, (1) did you have enough time to think about the options? (2) did you have enough information? (3) would you have liked to have talked to more people? (4) would you have liked a second opinion? (5) did you feel that you really had a choice about the treatment you would have?'' The 12-month questionnaire added a review of all prescription medication including tamoxifen (questionnaires available on request).
Six months after diagnosis, a trained data abstractor blinded to the purposes of the study abstracted the hospital and surgeons' medical records for dates of diagnosis and treatment, cancer stage and size, histology, hormone receptor status, diagnostic tests obtained, type of surgery, other treatments recommended or prescribed, and consultations obtained (abstracting forms available on request). One of the investigators (SS) reabstracted 12 medical records, with more than 90% agreement on all items in the abstracting form.
Analyses
Analysis of outcomes was by intention to treat. The primary outcome was treatment received in the first 6 months after breast cancer diagnosis, specifically, type of surgery received (breast conserving surgery vs modified radical mastectomy) and whether the patient received radiotherapy, chemotherapy, and tamoxifen. A summary measure of receipt of appropriate therapy was created and defined as follows: for Stage 0, simple mastectomy or breast conserving surgery plus adjuvant irradiation; for Stage 1 or 2, modified radical mastectomy or breast conserving surgery with axillary dissection and adjuvant irradiation; and for Stage 3 or 4, chemotherapy. These definitions were based on published consensus recommendations 13 and have been used in other studies of breast cancer treatment. 3, 22 Secondary outcomes included the evaluation process (whether the patient saw a medical oncologist and a radiation oncologist and whether they discussed breast reconstruction therapy), patient satisfaction with the decision-making process, and arm function on the affected side.
Differences in baseline characteristics and in outcomes between the control and intervention groups were assessed using Wald chi-square, with the standard errors estimated using a Taylor series approximation (SAS, Version 8, SAS Institute, Inc., Cary, NC). Clustering effect at the level of the surgeons was adjusted for using the SAS: PROC SUR-VEYREG program, using the surgeon as the cluster group, the control or intervention group as the stratification variable, and the patient as the unit of analysis (SAS Version 8).
RESULTS
The characteristics of the 335 participating women with breast cancer are described in Table 1 . There were no significant differences between the intervention and control groups.
The nurse case managers made a total of 4,049 individual contacts with 169 women in the intervention group in the year after diagnosis of breast cancer. Of these 169 subjects, 14 received no contacts from the nurse case manager because they (n 5 11) or their surgeon (n 5 3) refused permission to participate, but these women were included in the analyses of outcome, which were by intention to treat. Figure 1 shows the average number of contacts by the nurse case managers per month for the 155 women who participated. In-person contacts, telephone contacts, and total contacts are given. About half of all contacts (52.3%) were by telephone, 14.2% took place in the physician's office, 32.7% in the patient's home, and 0.8% at other locations. Figure 2 graphs the average number of monthly contacts by the nurse case manager per patient by the type of the case management activity: assessment, planning, implementation, and evaluation. As expected, the greatest number of contacts occurred in the first month and then fell off rapidly. Assessment and implementation activities predominated.
Examples of assessment activities include assessing understanding of and adherence to medications, assessing social support, assessing emotional and cognitive status, and monitoring surgical wound healing. Examples of planning are goal setting, decision-making, and planning with healthcare professionals. Examples of implementation include providing emotional support to the patient and family, enlisting social support, communicating patient concerns and questions to the treating physicians, teaching about breast cancer and its treatment, and referring to other resources (e.g., support groups, home health, prosthetics, low-cost drug programs for low-income patients). Evaluation activities were monitoring progress and documenting follow-up. Table 2 presents data on the effect of case management on the evaluation of older women with breast cancer. Significantly more women in the intervention group saw a radiation oncologist as part of the initial evaluation (P 5.006), whereas there were no differences in the percentage of women who saw an oncologist, discussed breast reconstruction, underwent complete surgical staging, or had tissue sent for hormone receptor assay. Table 3 presents information on therapy received within 6 months of diagnosis by the older women with breast cancer. Significantly more women in the intervention group received breast conserving surgery and radiation therapy. Figure 1. Average number of contacts per patient per month for the nurse case manager, stratified by whether they were telephone contacts or in person. One hundred sixty-nine women were assigned to the intervention group, but 14 did not participate because she (n 5 11) or her doctor (n 5 3) refused. The averages shown in the figure are based on the 155 women who participated in the nurse case management intervention. Furthermore, of those women receiving breast-conserving surgery, women in the intervention group were more likely to receive radiation therapy and axillary dissection. In further analyses of receipt of radiation after breastconserving surgery, it was found that women who received breast-conserving surgery in the intervention group were more likely to see a radiation oncologist than were women in the control group (80% vs 57%, P 5.031), and once referred to a radiation oncologist, women in the intervention group were more likely to receive radiotherapy (97% vs 81%, P 5.014).
There was a trend for women in the intervention group to be more likely to receive breast reconstruction surgery. There were no differences between the intervention and control groups on receipt of estrogen antagonists or of chemotherapy, but among women with advanced stage cancer at diagnosis, there was a trend for those in the intervention group to be more likely to receive chemotherapy.
Appropriate treatment for breast cancer differs according to stage at diagnosis (see footnote to Table 3 ). There was an overall trend for women in the intervention group to be less likely to receive inappropriate treatment (16.9% vs 26.2%, P 5.061).
Nurse case management might be expected to have a greater beneficial effect in women who have previously been shown to experience higher rates of inadequate treatment. These include women who are older or minorities or have lower income or cognitive impairment or are at risk for poor social support. Table 4 presents subgroup analyses examining the effect of case management on receipt of appropriate treatment, stratified by characteristics associated with increased risk for inadequate treatment. In women in the control group, the characteristics of being aged 75 and older, being unmarried, living alone, and being a minority were all associated with lower rates of appropriate treatment, although these differences were statistically significant only for being unmarried versus married and for living alone versus living with others. These differences in receipt of appropriate treatment between patients with those characteristics and their respective comparison groups were diminished or eliminated in the nurse case management group. *The percentage receiving breast-conserving surgery or modified radical mastectomy is less than 100% because a few women received simple mastectomy and some with disseminated cancer had no surgical therapy. The opinions of the older women with breast cancer on the decision-making process were also assessed. Women in the intervention group were less likely to state that they did not have enough time (2.9% vs 8.8%, P 5.047) or that they wished they had received a second opinion (3.4% vs 10.5%, P 5.037) and more likely to feel that they had a ''real choice'' about their treatment (82.2% vs 69.9%, P 5.020). There were no statistically significant differences between the intervention and control groups in answers to the other two satisfaction questions (see Methods for questions).
Finally, women in the intervention group were significantly more likely to have normal or near normal range of motion 2 months after surgery in the arm on the side affected by the breast cancer than were women in the control group (93% vs 84%, P 5.037).
DISCUSSION
Older women with breast cancer who were provided the services of a nurse case manager were significantly more likely to receive breast-conserving surgery, and those women who received breast-conserving surgery were more likely to receive adjuvant radiation therapy. There were trends of borderline significance for women in the case management group to receive more breast reconstruction surgery and for those with advanced cancer to receive chemotherapy. Women with poor social support were most likely to benefit from the nurse case management intervention.
It is important to emphasize that the case managers did not advocate for any particular therapy. The rationale for case management is that multiple barriers exist that interfere with the patient receiving what the physician and patient might ideally want for the patient. Thus, the case manager role was to ensure that the patient was well informed about treatment options and to help ensure that whatever treatment was chosen was performed. This might involve, for example, discussions with the treating physicians and family members about transportation needs if the patient was to receive radiation therapy.
It is possible, had the nurse case managers been given specific guidelines or algorithms (e.g., that an oncologist should evaluate all women with breast cancer), that the effect of the intervention would have been even stronger, but that might have produced resistance on the part of the surgeons who volunteered to participate in this study. As it was, the nurse case managers were well received by the surgeons. This study did not formally assess the surgeons' attitudes about the nurse case managers, but none of them withdrew from the study, and in only three patients did a surgeon refuse to allow the nurse case management intervention (all for appropriate reasons). Sixty of the 70 surgeons originally approached agreed to participate in the study. This high acceptance rate among surgeons in private practice at community hospitals supports the feasibility of such an intervention.
One concern about research on case management is that it is considered a ''black box. '' 28,32 Because it is a clinical intervention, with ongoing decision-making by a clinician with each individual patient, it is difficult to determine which aspect(s) of the intervention contribute to its overall effect. It is not possible with the information generated in this study to identify which specific activities of the nurse case managers were associated with improved outcomes. As mentioned above, the case manager's assessment of the individual needs of the patient determined the interventions. The results in Table 4 suggest that women at risk for inadequate social support (those who were unmarried or who lived alone) were most likely to benefit from the nurse case management intervention. Poor social support has been associated with risk of inadequate treatment in prior studies. 3, [7] [8] [9] 11 Thus, providing social support may play a large role in the efficacy of nurse case managers. However, the mechanisms whereby social support influences health outcomes are complex and poorly understood, so this provides little insight into precisely how nurse case management might work.
There has been a concern that breast-conserving surgery is underused in women with early-stage breast cancer, 6, 11, 18, 22, 25 but women electing breast-conserving surgery are at risk of receiving inappropriate therapy if they do not also undergo axillary dissection and adjuvant irradiation. [18] [19] [20] [21] [22] [23] [24] It is of interest then, that even though the intervention group had a substantial increase in use of breast-conserving surgery, the overall receipt of inappropriate therapy was lower in this group. This was because women in the intervention group who underwent breast-conserving surgery were much more likely to receive adjuvant radiation and axillary dissection than were women in the control group.
The results of this study must be interpreted within the boundaries of the study design. First, although this was a prospective, randomized trial, it was limited to women who saw one of 60 surgeons practicing in southeast Texas in the mid 1990s. The breast cancer patients in this trial had higher minority representation and lower incomes than would be found nationally (Table 1) . Thus, it is not clear whether these results are generalizable to other geographic areas, but several investigators have shown that receipt of less-than-optimal breast cancer care by older women occurs in many areas in the United States, [1] [2] [3] 11, [15] [16] [17] [18] [19] [20] 22, 24, 39 and risk of receipt of inappropriate treatment has increased over time. 19, 20, 39 A strength of this study is the inclusion of surgeons in private practice operating at community hospitals. General surgeons at community hospitals treated approximately 80% of the women studied. In this regard, the women resembled the majority of older women with breast cancer in the United States and Europe. 12, 25, [40] [41] [42] The design of this trial involved randomization into control or intervention at the level of the surgeon, not at the level of the patient. This was chosen to prevent any contamination of the control group that might occur if some of a given surgeon's patients received the intervention and some did not, but this design necessitated controlling for clustering at the level of the surgeon in the analyses of outcomes. As recently reported, 43 controlling for physicianlevel clustering substantially reduces the power of any study to find significant differences. To give one example, in Table 2 , the differences between the intervention and control groups in the percentage of subjects who saw an oncologist or whose cancer was assessed for hormone receptor status are significantly different, with Po.01 in analyses not controlling for clustering, but are insignificant in the study's actual analyses. Another analytic strategy that reduced the power of this study somewhat was the intention-to-treat analysis. The statistically significant differences in outcome that this study found, such as receipt of breast-conserving surgery and receipt of radiotherapy, were substantial in magnitude, but given the analytic design, the study did not have the power to detect smaller but still clinically important differences.
The definition of ''appropriate treatment'' used in the analyses (Table 3 ) is a generalization. One could certainly imagine situations where, for example, chemotherapy would not be appropriate in a woman with Stage 3 or 4 cancer. Nevertheless, the definition represents consensus recommendations of treatments that most older women with breast cancer should be receiving 13 and have been used in other studies examining quality of breast cancer care. 3, 22 There is a growing literature on the use of case management in patients with chronic disease such as diabetes mellitus 44 and heart disease. 45 In addition, several randomized controlled trials have assessed the effect of multidisciplinary geriatric interventions (which include case management) on outcomes such as hospitalization, nursing home placement, and healthcare costs. [46] [47] [48] [49] [50] The results of these studies have been mixed, but a common theme is the need for appropriate targeting of the population that is to receive nurse case management; the more at risk is the targeted population, the greater the likelihood that nurse case management will improve outcomes. 51, 52 In that regard, older women with breast cancer are at considerable risk for not receiving appropriate treatment, [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] and such undertreatment is associated with significantly greater likelihood of disease recurrence and death from breast cancer in the community. 4, 12, 23, [53] [54] [55] The data in Table 4 suggest that it may be possible to target certain types of older women with breast cancer who would be most likely to benefit from case management.
Ironically, the shift from mastectomy to the use of breast-conserving surgery in the 1980s and 1990s has resulted in a greater percentage of older women today receiving inappropriate treatment (primarily breastconserving surgery without radiation or axillary dissection) than before. 20, 39 Such undertreatment is associated with twice the death rate in population-based studies. 4, 12 This is presumably a major explanation for the observation that breast cancer mortality has not fallen in older women like it has in younger women. [56] [57] [58] Efforts to improve access to treatment, through the use of nurse case management, might be expected to have a beneficial effect on breast cancer mortality for older women.
